We analyze the one-dimensional Dirac oscillator in a thermal bath. We found that the heat capacity is two times greater than the heat capacity of the one-dimensional harmonic oscillator for higher temperatures.
where m is the mass of the particle, ω is the angular frequency of the oscillator and n is a positive integer number. As we can see, for n + 1 << mc 2 /2hω, the spectrum of the one-dimensional Dirac oscillator is approximated, up to E 0 , to the spectrum of the one-dimensional harmonic oscillator.
The partition function of the Dirac oscillator at temperature T is obtained through the Boltzmann factor,
were β = 1/kT , k the Boltzmann constant, a = 2hωmc 2 , b = m 2 c 4 + 2hωmc 2 , and we are using a frame in the heat bath. We have subtracted the ground state energy in order to make a comparison with the non-relativistic harmonic oscillator. All thermodynamics quantities for the Dirac oscillator are obtained through the partition function (2) .
Let us first analyze the convergence of the partition function. The function f (x) = exp(− √ ax + bβ) is a monotonically decreasing function and the corresponding integral
is convergent. Thus from the theorems of convergent series, this implies that the partition function is convergent. In order to evaluate the partition function, we can use the Euler-MacLaurin formula
where B 2p are the Bernoulli numbers, B 2 = 1/6, B 4 = −1/30, .... They are defined through the series
Then the partition function can be written as
To compute the partition function, we need to calculate the sum in the above expression. For our case it can be done only by numerical methods. Up to p = 2 this sum can be written as:
Before computing numerically the partition function, let us analyze the case of higher temperatures. This correspond to β ≪ 1. All terms in the sum of (6) have a positive power in β, which are very small compared with the term
Now we can easily obtain the mean energy and the heat capacity of the Dirac oscillator for higher temperatures
These results show that, for higher temperatures, the mean energy and the heat capacity for the Dirac oscillator is two times the mean energy and the heat capacity of the non-relativistic one dimensional harmonic oscillator. This is due, only to relativistic effects, since in one dimension there is no spin coupling. Now we briefly discuss our numerical results on the calculation of the partition function (6) . First of all, we should mention that, using (6), the curves for the three thermal functions, namely, mean energy, heat capacity and free energy, are identical to those obtained for the nonrelativistic one-dimensional harmonic oscillator, in the limit of low temperatures (0 to 400K).
We display a comparison between the Dirac oscillator and the harmonic oscillator only, for high temperatures ( Fig. 1 and Fig. 2) . It is seen that the free energy and the mean energy are greater for the Dirac oscillator than for the harmonic oscillator. From Fig. 3 it is also seen that the heat capacity for the Dirac oscillator is two times the heat capacity for the harmonic oscillator, result that was anticipated by the analytical calculations presented above.
It is worthwhile to mention that numerical calculations of the partition function for high temperatures (β ≪ 1), force us to handle several very small variables, which could lead to deceiving results. So, it is required a precise estimation of the involved physical quantities. Therefore, we choose the angular frequency of the oscillator as ω = 10 20 Hz in the region of high temperatures. We used adimensional quantities in the figures. The temperature ranges from 10 8 K to 10 10 K (0.01 to 1.0 M eV ).
As an extension of this work, we are currently studying a chain of Dirac oscillators in a thermal bath. Also, construction of higher dimensional Dirac oscillator in finite temperature, despite its technical difficulties, would be very interesting and could shed light on relativistic effects in statistical and solid state physics.
Some models used the nonrelativistic harmonic oscillator potential for describing confinement of quarks in mesons and baryons [14] . More recently, some authors suggested [6, 13] that the Dirac oscillator could be a good candidate to be used as the confinement potential in heavy quark systems. On the other hand, recently ultrarelativistic heavy ion experiments have search for the quark gluon plasma, a novel phase of QCD in which quarks and gluons are deconfined [15] . We expect that studies on quark-gluon plasma models and their thermal properties could be subsidized by our results. 
